Role of ubiquitin ligases in neural stem and progenitor cells.
Ubiquitin ligases are central components of the ubiquitin-proteasome system (UPS), the major machinery for regulated proteolysis in eukaryotic cells. Proteins essential for regulating development, differentiation, proliferation, cell cycling, apoptosis, gene transcription, and signal transduction undergo posttranslational processing via selection by ubiquitin ligases and subsequent controlled proteolysis by the 26S proteasome, the proteolytic unit of the UPS. Neural stem cells (NSCs) are self-renewing multipotent cells of the embryonic and adult mammalian central nervous system. In the last few years, NSCs have generated considerable interest because of their potential to repair neurological damage in preclinical models of stroke, spinal cord injury, and neurodegenerative disease. Recent evidence reveals a central role of ubiquitin ligases in controlling the development, survival, differentiation, and programming of neural stem and progenitor cells. Here the current knowledge of the role and function of ubiquitin ligases in neural stem and progenitor cells is reviewed and insight into an important mechanism of NSC homeostasis by regulated proteolysis is provided.